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Introduction
Febrile seizures are a common problem in 
children, frequently encountered in pediatric 
emergency practice and are the most common 
cause of seizures in children under five years of 
age.1,2 Parents are often afraid of the occurence 
of febrile seizures because they think their 
child would die.3 About 66% of mothers are 
concerned about febrile seizures and consider 
febrile seizures to be life-threatening for 
their children. The mothers believed that the 
seizures will cause brain damage and paralysis 
may occur,4 indicating the need for promotive 
and preventive efforts to parents, especially 
about the risk factors for febrile seizures. 
Febrile seizures often occur at the age of 
6–60 months with a temperature of ≥38oC. 
This condition is not due to a central nervous 
system infection, electrolyte or metabolic 
disorders, and without a previous history of 
epilepsy.1,5,6 Febrile seizures are divided into 
two groups, namely simple febrile seizures 
and complex febrile seizures.3 Simple febrile 
seizures are brief (less than 15 minutes), 
tonic-clonic, and occur once every 24 hours.3 
Whereas complex febrile seizures usually 
show a picture of focal or partial seizures on 
one-sided or generalized seizures preceded by 
partial seizures, seizure duration of more than 
15 minutes and seizure more than once for 
24 hours.3 The percentage of febrile seizures 
in Indonesia was 2–4% in 2008 and at the 
age interval of 6 months–7 years,7 compared 
with the percentage of febrile seizures in the 
United States and Western Europe which is 
2–5% at the age of 6 months–5 years with a 
peak incidence at 12–18 months of age.8 Based 
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Abstract
Background: Febrile seizures are common in children under 5 years of age. Parents are concerned 
when their children have seizures; therefore, it is necessary to provide promotive and preventive 
education regarding the risk factors for febrile seizures so that parents are more prepared. This study 
aimed to explore the risk factors for febrile seizures in children. 
Methods: This case-control study was conducted on 170 children. Sampling was carried out by 
purposive sampling on inpatients and/or outpatients at the Department of Child Health Dr. Ramelan 
Naval Hospital Surabaya during May 2019–July 2020. Secondary data for children with fever were 
retrieved from medical records, with seizures (n=85) and without seizures (n=85) as a control group. 
Furthermore, data on temperature, age, birth weight, and history of asphyxia were analyzed and 
compared, using the chi-square test or Fisher’s exact test.
Results: There was a significant difference between the case and control groups regarding the history 
of asphyxia and the occurrence of febrile seizures (p=0.002; OR=26.39; and 95% CI 1.52-455.62). There 
was no significant difference between the risk factors for high temperature (p=0.12), age (p=0.52), or 
birth weight (p=0.37) with the occurrence of febrile seizures. 
Conclusions: A history of asphyxia in children under five years is a risk factor for febrile seizures. 
Appropriate education from health professionals can help parents improve their knowledge, attitudes, 
and practices in dealing with febrile seizures and their risk factors.
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on gender, febrile seizures are more common 
in males than females, with a ratio of 1.3:1.9 
Risk factors for febrile seizures include fever, 
age, family history, prenatal history (age at 
pregnancy), or perinatal history (asphyxia, 
gestational age, and low birth weight babies).10 
Several genes are associated with febrile 
seizures, such as SCN1A, SCN1B, SCN9A, 
TMEM16, CPA6, and GABGR2.11–13 Tonsillitis, 
upper respiratory tract infection, otitis media, 
roseola infantum, or Shigella gastroenteritis 
frequently cause fever and are  contributing 
factor in the incidence of febrile seizures.14 
Rhinovirus, Adenovirus and Enterovirus are 
the most common viruses in children with 
febrile seizures where these viruses are 
found along with other viruses.15 Meanwhile, 
Influenza and Parainfluenza viruses are 
most commonly found as a single infection.15 
Vaccines, blood iron levels, or blood zinc levels 
are also associated with the occurrence of 
febrile seizures.8,11,14,15
This study aimed to explore the risk of 
febrile seizures in children under 5 years old. 
Moreover, the result might be useful for health 
professionals in promoting and preventing 
the risk factor related to febrile seizure to the 
parents. 
Methods
This case-control study was conducted at Dr. 
Ramelan Naval Hospital Surabaya, by obtaining 
secondary data from medical records from 
May 2019–July 2020. The group of children 
with febrile seizures was compared with the 
control group without seizures. Inclusion 
criteria for children with febrile seizures aged 
6–59 months with a temperature of ≥37.5oC 
(axillary). Exclusion criteria were incomplete 
medical records, presence of central nervous 
system infection,  metabolic or electrolyte 
disorders, long-term use of anticonvulsant 
drugs,  presence of tumors in the central 
nervous system and a history of seizures 
without previous fever. The inclusion and 
exclusion criteria for the control group were 
similar to the case group, except for the seizure. 
The sample size based on the calculation was 
170 subjects, thus 85 cases and 85 controls. 
Sample selection used the purposive sampling 
method.
This study was approved by the Health 
Research Ethics Committee, Dr. Ramelan Naval 
Hospital Surabaya. Data analysis included 
descriptive analysis, chi-square hypothesis 
test, and Fisher’s exact hypothesis test. 
Descriptive analysis showed the frequencies 
and percentages of the samples. Chi-square 
showed a significant difference when the 
author compared the case and control groups 
with the independent categorical variable. 
This study used chi-square when the number 
of samples met with chi-square requirements 
(no blank cells, no cells with an expected value 
of less than one, and the number of cells with 
an expected value of less than five not more 
than 20% of all cells). Chi-square with Yate’s 
correction was used for the independent 
categorical variable in the 2x2 table and met 
the chi-square requirements. The independent 
categorical variables that did not meet the 
requirements of the chi-square test used 
Fisher’s exact test in the 2x2 table. The 
Pearson chi-square used the 4x2 table for the 
independent categorical variable and met the 
requirements of the chi-square test.
Parameter of the strength of the relationship 
between risk factor variables and febrile 
seizures was expressed as the odds ratio. 
Significant value if p≤0.05 with a confidence 
interval of 95%.
Results
In total, 2341 samples of medical record data 
were obtained and 182 samples were selected, 
of which 170 samples were taken according to 
the sample size calculation. Data on general 
characteristics of research subjects in the case 
and control groups  showed that the gender in 
the case and control groups were mostly male 
both in cases (65.9%) and controls (55.3%) 
(Table 1).
Analysis of risk factors for febrile seizure 
and characteristic variables showed that 
most of the cases group had a temperature 
of ≥38oC (95.3%), whereas all children in the 
control group had a fever. However, there was 
no significant difference between case and 
control groups regarding temperature with 
febrile seizures (p=0.12). Similarly, there 
was no significant difference between case 
and control groups regarding birth weight 
with febrile seizures (p=0.37). Also on age, 
the results showed no significant difference 
between case and control groups regarding 
age with febrile seizures (p=0.52).
Interestingly, there were more children 
without a history of asphyxia in the control 
group (100%) than in the case group (87.1%), 
indicating that there was a significant 
difference between the case and control groups 
regarding the history of asphyxia with febrile 
seizures (p=0.002; odds ratio=26.39; and 95% 
confidence interval 1.52-455.62) (Table 2).
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Discussion
Our study has explored the correlation In this 
study, we have explored the risk factors related 
to children with febrile seizures under 5 years 
of age. Male is more prevalent than the female 
with a ratio of 1.9:1, similar to the study in 
Palembang, with 1.3:1.9 Some of the possible 
risk factors associated with children with 
febrile seizures in this study does not seem 
significant. For example, temperature during 
fever with febrile seizure (p=0.12), indicating 
that temperature during fever is not a risk 
factor for febrile seizures, conforming a study 
in Libya,16 although a study in Jaipur, India 
has shown a significant difference.17 Febrile 
seizures can occur due to the susceptibility 
of the developing (immature) central 
nervous system to the effects of fever, so that 
the neuronal excitability increases which 
prompt children to develop febrile seizures. 
Furthermore, febrile seizures may also be 
Table 1 Clinical Characteristics of Febrile 
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Table 2 Risk Factors Related to Febrile Seizure
Variable
Febrile children (n=85)





     ≥38oC







     <2500 gram





0.37 - Fisher 
Age
     6–12 months
     13–24 months
     25–36 months










History of  Asphyxia
     Yes





0.002 26.39 (1.52-455.62) Yate’s 
correction
Note: *OR= odds ratio; **CI= Confidence Interval
influenced by genetic and environmental 
factors.8,10 
This study showed that there was no 
significant difference between the case and 
control groups regarding birth weight with 
febrile seizures (p=0.37) and statistically, 
birth weight was not a risk factor for febrile 
seizures. A hospital-based research conducted 
in Semarang10 showed a similar results 
(p=0.75), as well as study in Iran.18 Inversely, 
a case-control study from Tunisia showed a 
significant difference in mean birth weight 
(p=0.023) with the case group had a lower 
mean than the control group (2960±780 
grams versus 3300±820 gram).19 Infants with 
low birth weight could experience hypoxia-
ischemia and/or hemorrhage in the brain’s 
ventricles. Moreover, hypoxic ischemia or 
occurrence of infection early in the child’s 
life could alter neuronal excitability and is 
associated with susceptibility to future febrile 
seizure, especially when there is adequate 
stimulation such as fever.10 The insignificant 
results of this study is probably due to limited 
data. Further study classifying birth weight 
into low birth weight (<2500 grams), very low 
birth weight (<1500 grams), or extremely low 
birth weight (<1000 grams) is of great interest. 
In this study, there was no significant 
difference between the case group and the 
control group regarding age with febrile 
seizures (p=0.52), similar to a case-control 
study conducted on Tunisian children 
(p=0.15), however there was a trend that the 
cases had a younger age (21.42±12.72 versus 
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24.90±13.90).19 Interestingly, another study 
in Semarang found a significant difference 
(p=0.006) between age-related groups.10 
Children under two years of age have a 3.4 
times greater risk of febrile seizures than 
children over two years of age (OR=3.40; 
CI95% 1.39-8.30).10 In this study, the most 
cases of febrile seizure were in the age 
group of 6–12 months, and the percentage of 
febrile seizure decreased in the case group 
with increasing age. In another study site in 
Palembang, 33.5% of children aged 1–2 years 
had febrile seizures.9 The vulnerability of 
the central nervous system (CNS) may cause 
febrile seizures since the developmental 
window period of CNS is less than 2 years of 
age. When the neuronal excitability increases, 
children may promptly develop febrile 
seizures which are also influenced by genetic, 
environmental factors, and the inability of the 
inhibitory function of neurons.8,10 Once again, 
the insignificance of the results of this study 
is probably due to data limitations, and the 
measuring unit of age used in medical records 
is “years”, thus affecting the data distribution 
in the variable category of this study which 
used units of “month”.
Interestingly, the history of asphyxia is 
significantly associated with febrile seizures 
(p=0.002; OR 26.39, 95% CI 1.52-455.62), 
which means that children with a history of 
asphyxia are 26.39 times more likely to develop 
febrile seizure than children without history 
of asphyxia. However, the 95% confidence 
interval shows a wide confidence interval, 
which indicates that the sample size is too 
small with various possible hypotheses and 
inaccurate estimates. A study of three-year-
old children in Fuchu-Tokyo examined 17,044 
children, which aimed to detect the cause of 
exogenous seizures in children. This study 
found that the frequency of asphyxia neonates 
was more significant in children with febrile 
seizures (p<0.001),20 suggesting that a history 
of asphyxia could be a risk factor for a febrile 
seizure. However, the case-control study in 
Semarang has found no significant difference 
between the two groups (p=0.09).10 The high 
risk in this study is probably because asphyxia 
causes hypoxic conditions and epileptogenous 
lesions, which increase neuronal excitability 
and/or impair the inhibitory function of 
neurons. Therefore, these children are more 
susceptible to febrile seizures when receiving 
adequate stimulation such as fever.10
There are some limitations in this study. The 
results of our study had only one significant 
variable, thus, we could not proceed to a 
multivariate analysis to assess the effect of 
several risk factors on febrile seizures. Further 
studies involving more data might have a 
further overview of the risk factors associated 
with febrile seizures among children.
The study concludes that temperature, age, 
or birth weight do not affect the incidence of 
febrile seizure in children under five years 
old. However, a history of asphyxia is a risk 
factor for febrile seizures. Regardless of the 
results, health professionals should educate 
the parents well on dealing with the various 
risk factors that may be related to febrile 
seizures, as well as inform the parents what 
medicine they should prepare at home, and 
when to go or call the doctor or emergency 
team. Appropriate education will enhance the 
knowledge, attitudes, and practices of parents 
in dealing with a febrile seizure and its risk 
factors.
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